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where k = 2TI/X is the free-space wave number, and e» and y-are the permittivity and permeability of free space, respectively. The common factor exp^wt -Jßz)
has been and will be omitted throughout this paper.
In addition to the TE and TM classification, the symmetry of the structure allows us to further subclassify the modal spectrum. For instance, the symmetricity of the direction of the z-component of induced current on the plates allows us to subclassify the spectrum into the four cases listed in In the odd TM mode cases, it is only necessary to consider the equivalent structure shown in figure 1(b) where the y = 0 plane is an electric conductor.
Since the structure is infinite in the x-direction, the electromagnetic boundary value problem is formulated in the spectral or The transforms of field components may be defined from equations (1) and (3) as 
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The next step is to apply the interface conditions at y ■ d in the transform domain. Since
the interface conditions expressed in the transform domain are
zi zl
where J is the transform of the z-directed, unknown, induced current on the z plate at y = d. Substitution of equations (4) Now, the final boundary condition E (x,;d) = 0 for |x| < w is imposed in the transform domain. Since E (x,d) is unknown but nonzero for x > w, it z can be written as
Hence, the transform is
where
Eliminating B(a) from equations (8), (11) and (14), obtain
It should be mentioned that equation (15) 
For TE cases.
-w When J Ws, whose transforms are to be used as basis functions J (oO's, are chosen, they must satisfy certain symmetry requirements in addition to being zero for ixl > w. For instance, in Case 1 in table 1, J (x)'s must be n symmetric with respect to the y axis, while in Case 3 they are required to be antisymmetric. Furthermore, it is desirable to use J Ws which well represent the edge condition at x = ±w where the actual z-directed current shows square integrable singularity. Using these basis functions, equation (21) is solved for unknown propagation constant ß which is usually a complex number.
After 3 is obtained, the field distribution may be calculated as follows.
Except for the normalization factor, the ratio of all c 's is determined, which gives the current distribution
The field distribution of E may be obtained from equations (7), (11), (15) and (20) Although any number of functions similar to these given by the above equations could be used as a set of basis functions, N in equation (21) was set to two.
Only two basis functions (27) and (28) were employed for economic reasons, i i that is, for minimizing the computer time. It was found, however, that quite t satisfactory answers were obtained for many microstrip problems by using only \ j one or two basis functions of the type similar to equations (27) and (28)
Equations (27) and (28) The magnitudes of the E field in the waveguide cross section, which z are computed using equation (24), are plotted in figure 3 . It is clear that the field decays away from the waveguide in both the x-and y-directions.
Although JE j must be zero on the plate at y = d, the numerical results did not predict that it would be zero, but would approach zero. It is hoped that these values approach zero as the number of basis functions are increased.
It is also seen that the number of peaks in the y direction for 0 < y < d coincides with the given value of q. 
